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FOREWORD 

The full realization of a useful scientific/engineering conference 
from inception to published form requires participation of many 
individuals and the provision of adequate funding. The 20th DOE/NRC 
Nuclear Air Cleaning Conference has been greatly favored in both 
areas. Funding has once again been provided jointly by the U.S. 
Department of Energy, Office of Nuclear Safety, and the U.S. Nuclear 
Regulatory Commission, Office of Nuclear Reactor Regulation. Both 
agencies placed their confidence in the Harvard Air Cleaning 
Laboratory to administer the Conference by providing the gentlest of 
guidance combined with a maximum of support. The Conference Chairman 
acknowledges his debt to Dr. Charles Kelber and Mr. Charles Willis of 
the NRC and to Mr. Robert Kratzke and Mr. Darrell Huff of the DOE for 
their unwavering help with their respective agencies throughout the 
entire process. 

Our thanks are extended again to Betty Moeller and Julia First for 
arranging for and carrying out the many hospitality functions designed 
to comfort and entertain all the family members of those attending the 
technical sessions. A special note of appreciation is extended to my 
assistant, Joan Sullivan, who performed all the really important tasks 
associated with conducting an orderly technical conference: from 
sending out notices, to keeping track of preprints and papers and 
manning the registration desk, to the final assembly of the camere- 
ready Proceedings. 

Melvin W. First 
Conference Chairman 

. . . 
111 





20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

TABLE OF CONTENTS 

VOLUME 1 

FOREWORD............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iV 

SESSION 1 

OPENING OF THE CONFERENCE 

MONDAY: August 22, 1988 
CHAIRMAN: M.W. First 

Harvard Air Cleaning Laboratory 

WELCOME AND OBJECTIVES OF THE CONFERENCE by 
Melvin W. First, Harvard Air Cleaning Laboratory........................ 2 

KEYNOTE ADDRESSES: 

PEOPLE, ORGANIZATIONS AND NUCLEAR SAFETY by 
William T. Russell, U.S. Nuclear Regulatory Commission............ 6 

DISCUSSION.................................................. 10 

BLUEPRINT FOR NUCLEAR SAFETY - A NONREGULATORY 
STRATEGY by 
James P. Knight, U.S. Department of Energy........................ 14 

DISCUSSION.................................................. 19 

INVITED PAPERS: 

REVIEW OF CONTAINMENT VENT FILTER TECHNOLOGY by 
J. Louis Kovach, Nuclear Consulting Services, Inc.......,......... 21 

DISCUSSION................................,................. 98 

V 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

CONCEPTS AND OPERATING RESULTS IN MINIMIZING RADIOACTIVE 
EMISSIONS FOR THE WACKERSDORF REPROCESSING PLANT by 
Juergen Furrer, Kernforschungszentrum Karlsruhe, 
Walter Weinlaender, Wiedersufarbeitungsanlage Karlsruhe.......... 100 

AIRBORNE CONCENTRATIONS OF RADIOACTIVE MATERIALS IN 
SEVERE ACCIDENTS by 
Denwood F. Ross, Jr., U.S. Nuclear Regulatory Commission, 
Richard S. Denning, Battelle Columbus Laboratories............... 116 

DISCUSSION................................................. 135 

SESSION 2 

CLEANING CHEMICAL PROCESSING EFFLUENTS 

MONDAY: August 22, 1988 
CHAIRMEN: R.T. Jubin 

Oak Ridge National Laboratory 
K.S. Murthy 
Battelle Pacific Northwest 

MODELLING OF A SELECTIVE ABSORPTION PROCESS FOR RARE 
GAS REMOVAL FROM REPROCESSING OFFGAS by 
J. Romer, E. Henrich, Kernforchungszentrum Karlsruhe................... 138 

DEVELOPMENT OF A CRYOGENIC ABSORPTION PROCESS FOR RARE 
GAS REMOVAL FROM REPROCESSING OFF-GAS by 
E. Henrich, F. Weirich, Kernforschungszentrum Karlsruhe................ 154 

DISCUSSION................................................. 178 

A LABORATORY APPARATUS FOR MEASURING OPERATING PARAMETERS FOR 
A SELECTIVE CATALYTIC REDUCTION APPLICATION TO NO, ABATEMENT by 
J.A. McCray, D. Gombert II, Idaho National 
Engineering Laboratory..................,.,............................ 179 

DISCUSSION................................................. 187 

CATALYST TEMPERATURE AND REACTION EFFICIENCY IN SELECTIVE 
CATALYTIC REDUCTION - NO, ABATEMENT by 
V.C. Maio, D. Gombert II, Idaho National 
Engineering Laboratory................................................. 188 

Vi 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

RESEARCH AND DEVELOPMENT OF HYDROPHOBIC ADSORBENT FOR 
IODINE REMOVAL by 
K. Takeshita, Industrial Research Istitute Japan, 
S. Matsumoto, Saitama University, M. Kumagai, 
Industrial Research Institute Japan, J. Koga, 
Saitama University, M. Sazarashi, Y. Takashima, T. Tamura, 
Industrial Research Institute Japan......................... 

DISCUSSION...................................... 

. . ......... 205 

......... 215 

PERFORMANCE OF SOME SILVER SORBENTS FOR CONTROL OF 
RADIOIODINE FROM NUCLEAR FUEL OPERATIONS by 
R.D. Scheele, L.L. Burger, B.T. Halko, Pacific Northwest Laboratory 
E.D. Waters, R.M. Orme, Westinghouse Hanford Operations................ 216 

DISCUSSION................................................. 231 

TESTING AN IODINE FILTER FOR THE VESSEL OFF-GAS OF THE 
GERMAN INDUSTRIAL-SCALE REPROCESSING PLANT by 
F.J. Herrmann, V. Motoi, J. Fies, B. Stojanik, 
Wiederaufarbeitungsanlage Karlsruhe, J. Furrer, 
R. Kaempffer, Kernforschungszentrum Karlsurhe . . . . . . . . . . . . . . . . . . . . . . . . . 234 

DISCUSSION................................................. 243 

SESSION 3 

A- DECOMMISSIONING AND DECONTAMINATION 
B- RESPONSE OF HEPA FILTERS TO PHYSICAL STRESS 

MONDAY: August 22, 1988 
CHAIRMEN: R.T. Kratzke 

D.A. Huff 
U.S. Department of Energy 

OPENING COMMENTS OF SESSION CHAIRMAN KRATZKE........................... 247 

MEASUREMENT AND REMOVAL OF STEEL FLAME CUTTING AEROSOLS 
(0.1-l /& IN WAGR DECOMMISSIONING by 
K.S. Robinson, C. Hamblin, 
UK Atomic Energy Authority............................................. 248 

DISCUSSION.............................................,... 257 

vii 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

THE DEVELOPMENT OF A MULTI-TUBE AXIAL FLOW CYCMNE SEPARATOR 
SYSTEM FOR USE IN NUCLEAR GAS CLEANING SYSTEMS by 
P. Stallard, P. Scowen, Pall Europe Limited, 
P.W. Oates, P. Meddings, Central 
Electricity Generating Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

IMPROVEMENTS OF DECOMMISSIONING GASEOUS WASTE HANDLING 
BY CLEANING DEVICES by 
I. LeGarreres, G. Pilot, M. Pourprix, J. Vendel, 
Commissariat B 1'Energie Atomique . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...* 

, . . . 259 

. . . . 278 

DISCUSSION................................................. 287 

SUPPLY AIR FILTERS AFTER THE NUCLEAR REACTOR ACCIDENT AT 
CHERNOBYL by 
H. Bonka, Aachen Ilniversity............................................ 288 

RESPONSE OF HEPA FILTERS TO PHYSICAL STRESS 

SCANNING ELECTRON MICROSCOPY OF ULPA AND HEPA FILTERING 
PAPERS by 
R. Breschi, A. Cuccuru, C.R.E.S.A.M., 
S. Lanza, Pisa University.............................................. 304 

PERFORMANCE LIMITATIONS OF HEPA FILTERS AT HIGH 
TEMPERATURES by 
B.L. Stewart, Harwell Laboratory..,.................................... 325 

DISCUSSION................................................. 333 

EFFICIENCY OF HEPA FILTERS AT ELEVATED TEMPERATURES: 
INVESTIGATIONS WITH THE TiO, TEST METHOD by 
U. Ensinger, Technischer Uebezwachungsverein Bayer-n e.V., 
V. Ruedinger, J.G. Wilhelm, Kemforschungszentrum Karlsruhe........... 334 

DISCUSSION................................................ 348 

CONTAMINATION RELEASES FROM HEPA FILTERS UNDER HIGH 
TEMPERATURE OPERATING CONDITIONS by 
M. Ammerich, A. Braind, J.C. Laborde, Ph. Mulcey, 
J. Savornin, Commissariat d 1'Energie Atomique......................... 349 

DISCUSSION.........................................,....... 364 

viii 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

THE EFFECT OF AGE ON THE STRUCTURAL INTEGRITY OF HEPA 
FILTERS by 
J.S. Johnson, D.G. Beason, Lawrence Livermore 
National Laboratory, P.R. Smith, W.S. Gregory, 
Los Alamos National Laboratory . . . . . . . . . . . . . . ..*........................... 366 

DISCUSSION...................................;................ 380 

CLOSING COMMENTS OF SESSION CHAIRMAN HUFF................................. 383 

SESSION 4 

REACTOR OPERATIONS 

TUESDAY: August 23, 1988 
CHAIRMEN: R.R. Weidler 

Duke Power Company 
C.A. Willis 
U.S. Nuclear Regulatory Commission 

OPENING COMMENTS OF SESSION CHAIRMAN WEIDLER.............................. 385 

REVIEW OF NUCLEAR AIR TREATMENT SYSTEM REUTED 
LICENSE EVENT REPORTS FOR THE PERIOD 1985-1987 by 
J.W. Jacox, Jacox Associates.............................................. 386 

DISCUSSION.............................;...................... 408 

A THREE-PART STRATEGY FOR CONTINUOUS EXTRACTIVE MONITORING 
OF HAZARDOUS PARTICULATE EMISSIONS FROM EXHAUST STACKS by 
A.C. Schmidt, Schmidt Instrument Co....................................... 409 

DISCUSSION..................................................... 429 

TRACER GAS TESTING WITHIN THE PALO VERDE NUCLEAR 
GENERATING STATION UNIT 3 AUXILIARY BUILDING by 
P.L. Lagus, S-CUBED, V. Kluge, P. Woods, 
Arizona Nuclear Power Project, J. Pearson, 
NCS Corporation...................................... 

DISCUSSION.,............................. 

. 

. 

b................ 

. . . . . . . . . . . . . ...* 

,. 430 

0. 456 

iX 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

AN ANALYTIC APPROACH TO NOBLE GAS MIGRATION by 
W.J. Adams, Sargent & Lundy, D.P. Bhasin, 
Arizona Public Service Co................................................. 457 

DISCUSSION...............,..............,..................... 468 

CONTAINMENT COOLING: IMPROVED COOLING COIL EFFECTIVENESS by 
A. Kugler, Kaiser Engineers, Inc...........................,.............. 469 

DISCUSSION.................................................... 475 

HVAC PERFORMANCE MONITORING IN A HIGH TEMPERATURE ENVIRONMENT by 
D.J. Benton, Sargent & Lundy, L.J. Corts, 
Commonwealth Edison Co.................................................... 476 

DISCUSSION.................................................... 489 

REPAIRS TO DEEP BED TYPE III ADSORBER TO CORRECT 
DAMAGE CAUSED BY WATER CONTAMINATION by 
P.E. Olson, Flakt, Inc.................................................,.. 491 

DISCUSSION.................................................... 496 

UPGRADE OF THE RADIOACTIVE AIR EMISSION SYSTEMS AT OAK RIDGE 
NATIONAL LABORATORY by 
E.L. Youngblood, S.P. du Mont, R.E. Helms, 
Martin Marietta Energy Systems............................................ 498 

DISCUSSION...............,.....,.............................. 509 

SESSION 5 

ADSORPTION 

TUESDAY: August 23, 1988 
CHAIRMEN: A.G. Evans 

Savannah River Laboratory 
T.R. Thomas 
Westinghouse Idaho Nuclear Co. 

OPENING COMMENTS OF SESSION CHAIRMAN EVANS................................ 511 

KINETIC STUDIES OF THE RETENTION OF RADIOACTIVE 
GASES BY ACTIVATED CARBON ADSORBERS by 
V. Friedrich, Institute of Isotopes of the 
Hungarian Academy of Sciences...................,......................... 512 

X 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521 

CURRENT PROBLEMS IN THE ASSESSMENT OF THE EFFECTIVENESS OF 
RADIOIODINE RELEASE CONTROL by 
M.J. Kabat, P.C.S. Compu-Lab.............................................. 524 

DISCUSSION.................................................... 534 

TRAPPING PERFORMANCE OF 1.5% KI 207B CHARCOAL FOR METHYL 
IODIDE IN CO, AT HIGH TEMPERATURE AND PRESSURE by 
B. Collinson, L.R. Taylor, U.K. Atomic Energy Authority, 
P. Meddings, Central Electricity Generating Board......................... 537 

DISCUSSION.................................................... 559 

EFFECT OF ORGANIC MATERIAL ON CARBON AGING by 
M.L. Hyder, Savannah River Laboratory..................................... 560 

DISCUSSION.................................................... 570 

THE EFFECTS OF TEMPERATURE AND HUMIDITY ON THE AGING OF TEDA 
IMPREGNATED CHARCOALS by 
B.H.M. Billinge, D. Broadbent, 
Central Electricity Generating Board...................................... 572 

DISCUSSION .,................................................. 588 

CHEMICAL ANALYSIS OF NEW AND USED 5% TEDA-IMPREGNATED CARBON by 
A. Guest, J. Holtorp, R. Massey, Ontario Hydra............................ 589 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601 

A STUDY ON ADSORPTION CHARACTERISTICS AND DETERIORATION PATTERNS 
OF AN IMPREGNATED ACTIVE CARBON UNDER A SIMULATED SERVICE 
CONDITION OF THE FILTERING SYSTEM AT A NUCLEAR POWER PLANT by 
Y.S. Kim, Korea Advanced Energy Research Institute........................ 602 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618 

ACTIVE CHARCOAL FILTER IGNITION TESTS by 
A. Mori, L. Pieve, G. Rossi, Pisa University.............................. 619 

CLOSING COMMENTS OF SESSION CHAIRMEN THOMAS AND EVANS..................... 627 

xi 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

VOLUME 2 

SESSION 6 

SEVERE ACCIDENT HITIGATION 

TUESDAY: August 23, 1988 
CHAIRMEN: J.G. Wilhelm 

Kemforschungszentrum Karlsruhe 
C.N. Kelber 
U.S. Nuclear Regulatory Commission 

OPENING COMMENTS OF SESSION CHAIRMAN WILHEIM.............................. 629 

EXPERIMENTAL MEASUREMENTS OF DROPSIZE DISTRIBUTION 
IN AN ARRAY OF WATER SPRAYS by 
N.T. Hightower, III, Savannah River Laboratory, 
T.A. Bassett, Bete Fog Nozzle, Inc........................................ 630 

DISCUSSION...............................,.................... 649 

EXPERIMENTAL MEASUREMENTS OF AIR CLEANING WITH WATER SPRAYS by 
M.L. Hyder, Savannah River Laboratory..................................... 650 

DISCUSSION.................................................... 666 

THE FLOW RESISTANCE OF HEPA FILTERS IN SUPER-SATURATED 
AIRSTREAMS by 
C.I. Ricketts, V. Ruedinger, J.G. Wilhelm, 
Kemforschungszentru Karlsruhe.........................................., 668 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 691 

FILTERED CONTAINMENT VENTING IN SWEDEN by 
L. Lindau, Flakt IP AB, K. Elisson, ABB ATOM AB........................... 695 

DISCUSSION.................................................... 708 

OFF-GAS CLEANING DEVICES FOR CONTAINMENT VENTING SYSTEM by 
H.-G Dillmann, H. Pasler, J.G. Wilhelm, 
Kernforschungszentrum Karlsruhe........................................... 709 

DISCUSSION.................................................... 725 

xii 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

THE DEVELOPMENT OF ALL METAL FILTERS FOR USE IN THE 
NUCLEAR INDUSTRY by 
H. Randhahn, Pall Deutschland, B. Gotlinsky, S. Tousi, 
Pall Corporation........................................................., 726 

THEORETICAL AND EXPERIMENTAL INVESTIGATION ON ADAPTABILITY 
OF CHARCOAL BEDS TO CONTAINMENT FILTER VENTING IN 
ITALIAN NUCLEAR POWER PLANT by 
G. Caropreso, ENEA PAS-ISP CRE Casaccia, 
A. Leonardi, ENEA DISP, W. Perna, 
ENEA PAS-ISP CRE Casaccia, G. Sgalambro, 
ENEA DISP......................................... . . . . . . . . . . . . . . . . . . . . . . . . 749 

RADIOACTIVE NOBLE GAS ADSORPTION AND IRRADIATION STUDIES by 
P.R. Monson, Jr., Savannah River Laboratory............................... 769 

DISCUSSION..........................................:......... 784 

A STUDY OF THE PERFORMANCE OF CHARCOAL FILTERS UNDER 
POST-LOCA CONDITIONS by 
J.C. Wren, C.J. Moore, A.C. Vikis, Atomic Energy 
of Canada Limited, R.J. Fluke, Ontario Hydra.............................. 786 

DISCUSSION.................................................... 799 

CLOSING COMMENTS OF SESSION CHAIRMAN KELBER............................... 802 

SESSION 7 

NEASUREMENT AND MONITORING 

TUESDAY: August 23, 1988 
CHAIRMEN: M.J. Kabat 

P.C.S. Compu-Lab. 
S.N. Rudnick 
Harvard School of Public Health 

OPENING COMMENTS OF SESSION CHAIRMAN KABAT................................ 804 

THE DEVELOPMENT OF THE AIRBORNE RADIOACTIVITY EFFLUENT 
MONITORING SYSTEM FOR THE WASTE ISOLATION PILOT PLANT by 
K.J. Shenk, Westinghouse Electric Corporation............................. 805 

Xiii 

. . _ 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 812 

AIRBORNE PARTICLES IN THE VENTILATION SYSTEM OF A BWR by 
L. Strom, Studsvik A B............................................ 

THE CHEMISTRY AND BEHAVIOR OF IODINE-VAPOR SPECIES IN NUCLEAR 
PLANT AIR-MONITORING SAMPLING LINES by 
A.L. Wright, Oak Ridge National Laboratory, 
B.R. Fish, Tennessee Valley Authority, 
E.C. Beahm, C.F. Weber, Oak Ridge National Laboratory............. ....... 824 

DISCUSSION............................................ ....... 833 

CONTINUOUS AIR SAMPLING FOR RADIOACTIVE AEROSOL by 
A.R. McFarland, N.K. Anand, C.A. Ortiz, 
M.E. Moore, S.H. Kim, R.E. DeOtte, Jr., 
S. Somasundaram, Texas A&M University............................. 

THE DEVELOPMENT, PERFORMANCE, AND APPLICATION OF AN ADVANCED 
ISOKINETIC STACK SAMPLING SYSTEM by 
J.L. Kurz, T.C. Ramey, Kurz Instruments Inc....................... , . . . . . , . 847 

DISCUSSION..........................................., . . . . . . . . 856 

. . . . . . . 814 

. . . . . . . 834 

OPTIMIZATION OF FILTRATION FOR CONTROL OF EXPOSURE TO 
RADON PROGENY by 
C.A. Curling, S.N. Rudnick, P.B. Ryan, D.W. Moeller, 
Harvard School of Public Health........................................... 857 

RADON REMOVAL SYSTEM FOR INDOOR AIR by 
S.N. Rudnick, Harvard School of Public Health, 
R. Abrams, RAd Systems, Inc............................................... 868 

DISCUSSION........................,......,.................... 878 

CATALYTIC OXIDATION OF TRITIUM AND TRITIATED HYDROCARBONS 
IN AIR AND ARGON AND ADSORPTION OF TRITITED WATER ON TYPE 
3A MOLECULAR SIEVES by 
Li Qi-dong, Yuan Shungqing, Ye Changzhou, 
Zhao Kuidong, Xi ruihua, Fudan University, 
Wu Bokang, Liu Zuoshi, et al., 
Beijing Institute of Nuclear Engineering.................................'. 879 

xiv 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

SESSION 8 

FILTER AND FILTRATION DEVELOPMENTS 

WEDNESDAY: August 24, 1988 
CHAIRMEN: H. Gilbert 

Consultant 
W. Bergman 
Lawrence Livermore National Lab. 

OPENING COMMENTS OF SESSION CHAIRMAN GILBERT.............................. 897 

INTRODUCTION OF A NEW GENERATION OF HIGH-CAPACITY HEPA 
FILTERS AND A COMPARISON OF THEIR PERFORMANCE TO HEPA 
FILTERS AVAILABLE ON THE MARKET by 
T.T. Allan, T.M. Singh, Flanders Filters, Inc............................. 898 

DISCUSSION.................................................... 904 

APPLICATION OF CIRCULAR FILTER INSERTS by 
B.L. Stewart, R.P. Pratt, 
Harwell Laboratory................................,.................... 

THE REALIZATION OF COMMERCIAL HIGH STRENGTH HEPA FILTERS by 
V. Ruedinger, C.I. Ricketts, J.G. Wilhelm, 
Kernforschungszentrum Karlsurhe..,....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DISCUSSION.......................,......................... 

STRUCTURAL ACTIVATED CARBON-CARBON COMPOSITE MEDIA FOR 
FABRICATION OF AIR AND WATER FILTERS by 
G.W. Brassell, Nuclear Filter Technology, Inc.......................... 

DISCUSSION.................................................. . 958 

.  .  

.  .  

905 

917 

941 

943 

AEROSOL FILTRATION KINETICS - A CONCEPTUAL APPROACH by 
L.A. Jonas, Hughes Associates, Inc........................................ 959 

DISCUSSION.................................................... 972 

A GENERAL CORRELATION OF DOP PENETRATION WITH FACE VELOCITY 
AS A FUNCTION OF PARTICLE SIZE USING THE FTS-200 by 
M. Pierce, R. Guimond, N. Lifshutz, 
Hollingsworth and Vose Co................................................. 973 

DISCUSSION.................................................... 983 

xv 



PREDICTION OF HEPA FILTER PRESSURE DROP AND REMOVAL 
EFFICIENCY DURING DUST LOADING by 
P. Letourneau, Ph. Mulcey, J. Vendel, 
Commissariat $ 1'Energie Atomique......................................... 984 

CLOSING COMMENTS OF SESSION CHAIRMEN GILBERT AND BERGMAN.................. 994 

SESSION 9 

A- TESTING OF ACTIVATED CARBON AND ADSORBER INSTALLATIONS 
B- WASTE TREATMENT 

WEDNESDAY: August 24, 1988 
CHAIRMEN: V. Friedrich 

International Atomic Energy Agency 
J.L. Kovach 
Nuclear Consulting Service 

OPENING COMMENTS OF SESSION CHAIRMAN FRIEDRICH..........................., 996 

RADIOIODINE TESTING OF USED NUCLEAR GRADE ACTIVATED CARBON: 
PENETRATION RESULTS FROM SAMPLES TESTED WITH AND WITHOUT MOISTURE 
EQUILIBRATION ACCORDING TO A DRAFT REVISION OF ASTM D3803 by 
W.P. Freeman, Nuclear Consulting Services, Inc.......................... 

DISCUSSION..,............................................... 

IN-SITU TESTING OF CARBON FILTERS AT ONTARIO WDRO'S 
NUCLEAR GENERATING STATIONS by 
A. Guest, J. Holtorp, Ontario Hydra..................................... 

997 

1000 

1003 

. . 

. 

DISCUSSION.........................................,......... 1015 

FIELD TEST RESULTS OF IN-PLACE CHARCOAL ADSORBER 
LEAK-TESTING BY PULSE MODE HALIDE INJECTION by 
B.J. Kovach, R.S. Sommer, II, E.M. Banks, 
Nuclear Consulting Services, Inc......................................... 1016 

DISCUSSION...............,................................... 1022 

xvi 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

IN-PLACE LEAK TEST OF CARBON FILTERS USING A PULSE 
INJECTION METHOD by 
D. Dajlevic, M. Le Breton, J.M. Maurel, Ph. Mulcey, 
Commissariat 2 1'Energie Atomique........................................ 1025 

BELGIAN EXPERIENCE IN OPERATION AND TESTING OF 
GASKETLESS CHARCOAL ADSORBERS by 
A. Vandewalle, Vincotte.......................,.....................,.... 1039 

DISCUSSION................................................... 1054 

WASTE TREATMENT 

ADVANCED FILTERS FOR NUCLEAR FACILITIES AND FILTER 
CONDITIONING FOR DISPOSAL by 
K. Jannakos, G. Potgeter, H. Mock, J. Furrer, 
Kernforschungszentru Karlsurhe.......................................... 1055 

DISCUSSION................................................... 1063 

AN INTERIM EVALUATION OF THE THERMAL STABILITY OF 
CuWYo&Cr, SPUTTER DEPOSITS by 
E.D. McClanahan, E.R. Bradley, 
Pacific Northwest Laboratory............................................. 1064 

DISCUSSION................................................... 1079 

CLOSING COMMENTS OF SESSION CHAIRMAN KOVACH.............................. 1080 

SESSION 11 

OPEN END 

WEDNESDAY: August 24, 1988 
CHAIRMAN: R.R. Bellamy 

U.S. Nuclear Regulatory Commission 

OPENING COMMENTS OF SESSION CHAIRNAN BELLAMY............................. 1082 

KINETICS ANALYSIS OF THIO-ALCOHOL ON THE FIXED BED OF 
ACTIVATED CARBON by 
Guo Kun-min, Yuan Cun-Qiao, Ma Lan, Wu Yan, 
Research Institute of Chemical Defence................................... 1083 

xvii 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

IN-PLACE TESTING OF CLOSE-COUPLED REDUNDANT SERIES FILTERS by 
J.R. Edwards, 
Charcoal Service Corporation,............................................ 1094 

DISCUSSION..........................................,.....,.. 1097 

A NEWLY DESIGNED ANTICOINCIDENCE PROPORTIONAL COUNTER 
FOR MEASURING %r IN ENVIRONMENTAL AIR SAMPLES by 
Jiunn-Guang Lo, Huan-Shu Lin, 
National Tsing Hua University............................................ 1099 

THE MULTITUBULAR OPTION IN ADSORBENT CARBON FILTER UNIT 
DESIGN by 
G. Fielding, Hughes Associates, Inc...........................,.......... 1109 

LONG-TERM DESORPTION OF CH,I FROM A TEDA-IMPREGNATED 
CHARCOAL BED UNDER POST-LOCA CONDITIONS by 
J.C. Wren, C.J. Moore, Atomic Energy of Canada Limited................... 1117 

DEVELOPMENT OF A HIGH-EFFICIENCY, HIGH-PERFORMANCE 
AIR FILTER MEDIUM by 
W. Bergman, S.R. Sawyer, 
Lawrence Livermore National Laboratory................................... 1130 

A NEW 0.05 pm, 0.1 CFM OPTICAL PARTICLE COUNTER by 
A. Lieberman, Particle Measuring Systems, Inc............................ 1137 

SESSION 13 

FILTER TESTING 

THURSDAY: August 25, 1988 
CHAIRMEN: R.G. Dorman 

Consultant 
W.L. Anderson 
Consultant 

OPENING COMMENTS OF SESSION CHAIBJ4A.N DORMAN.............................. 1145 

THE COMPARISON OF TURBINE OIL METHOD WITH OTHER METHODS by 
Cheng Xin-yu, Zhang Jing-kun, 
Research Institute of Chemical Defence................................... 1146 

nriii 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

NEW LIGHT SCATTERING SPECTROSCOPY TECHNIQUE FOR FILTER MEDIA 
ASSESSMENT: DYNAMIC RANGE AND SMALL SIZE PERFORMANCE by 
Y.W. Kim, Lehigh University.............................................. 1166 

DISCUSSION................................................... 1178 

A LASER SPECTROMETRY TECHNIQUE FOR THE DETERMINATION 
OF AEROSOL CHARACTERISTICS. PRELIMINARY CHECKS OF THE 
SYSTEM AND FIRST RESULTS OBTAINED by 
V. Mazzacurati, M. Platini, Universitd "La Sapienza", 
E. Neri, Laboratorio PAS-ISP-AMB..,...................................... 1179 

NEW FILTER EFFICIENCY TEST FOR FUTURE NUCLEAR GRADE HEPA FILTERS by 
W. Bergman, L. Foiles, C. Mariner, 
Lawrence Livermore National Laboratory................................... 1189 

DISCUSSION................................................... 1207 

METHODS OF TESTING HEPA FILTERS WITH SHORT UPSTREAM 
APPROACHES by 
G.Q. Kirk, C.E. Childress, D.D. Schmoyer, 
Martin Marietta Energy Systems, Inc...................................... 1210 

DEVELOPMENT OF FILTER SYSTEMS INJECTION SYSTEMS AND MIXING 
DEVICE EVALUATION by 
D. Loughborough, Harwell Laboratory......................,............... 1216 

DISCUSSION...........................................,....... 1229 

CLOSING COMMENTS OF SESSION CHAIRMAN DORMAN..........................,.... 1231 

PANEL SESSION 14 

ANSI/ASME N509/510 

'THURSDAY: August 25, 1988 
MODERATOR: S.G. Banton 

Pacific Gas & Electric Co. 
PANEL 
MEMBERS: A. Bishara 

Plant Technical Services, Inc. 
S.G. Banton 
Pacific Gas & Electric Co. 
J.W. Jacox 
.Jacox Associates 

OPENING COMMENTS OF PANEL MODERATOR BANTON............................... 1233 

xix 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

CHANGES TO ANSI/ASME N510 by 
A.T. Bishara, Vice Chairman 
NATS Subgroup on Field Testing ASME CONAGT............................... 1234 

BACKFITTING ANSI N510 FOR NON-ANSI N509 
DESIGNED SYSTEMS, A UTILITY RESPONSIBILITY by 
S.G. Banton, Subgroup Chairman 
NATS Subgroup on Field Testing ASME CONAGT.............................,. 1240 

A PROPOSED NEW APPROACH TO ALLOW IMPROVEMENT OF 
NUCLEAR AIR TREATMENT SYSTEMS FOR POWER PLANTS by 
J.W. Jacox, Jacox Associates............................................. 1242 

AUDIENCE DISCUSSION...........,.......................................... 1250 

PROPOSED APPENDIX C TO ANSI/ASME N-510-1986 
CONAGT............................................................. 1262 

SESSION 15 

FIRE EFFECTS ON AIR CLEANING COMPONENTS 

THURSDAY: August 25, 1988 
CHAIRMAN: W.S. Gregory 

Los Alamos National Laboratory 

OPENING COMMENTS OF SESSION CHAIRMAN GREGORY...........................,. 1269 

FIRE AEROSOL EXPERIMENTS AND COMPARISONS WITH COMPUTER 
CODE PREDICTIONS by 
W.S. Gregory, B.D. Nichols, B.W. White, 
Los Alamos National Laboratory, 
P.R. Smith, I.H. Leslie, J.R. Corkran, 
New Mexico State University................~............................. 1270 

DISCUSSION................................................... 1283 

FIRE SOURCE TERM MODELING USING THE FIRIN CODE by 
M.Y. Ballinger, P.C. Owczarski, 
Pacific Northwest Laboratory............................................. 1284 

DISCUSSION................................................... 1296 

xx 



20th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE 

CLOSING COMMENTS OF SESSION CHAIRMAN GREGORY............................. 1297 

CONCLUDING COMMENTS OF CONFERENCE CHAIRMAN FIRST......................... 1298 

INDEX OF AUTHORS AND SPEAKERS............................................ 1299 

LIST OF ATTENDEES................,....................................... 1305 

xxi 

--._ 


